High glucose augments the angiotensin II-induced activation of JAK2 in vascular smooth muscle cells via the polyol pathway.
Angiotensin II (Ang II), protein kinase C (PKC), reactive oxygen species (ROS) generated by NADPH oxidase, the activation of Janus kinase 2 (JAK2), and the polyol pathway play important parts in the hyperproliferation of vascular smooth muscle cells (VSMC), a characteristic feature of diabetic macroangiopathy. The precise mechanism, however, remains unclear. This study investigated the relation between the polyol pathway, PKC-beta, ROS, JAK2, and Ang II in the development of diabetic macroangiopathy. VSMC cultured in high glucose (HG; 25 mm) showed significant increases in the tyrosine phosphorylation of JAK2, production of ROS, and proliferation activities when compared with VSMC cultured in normal glucose (5.5 mm (NG)). Both the aldose reductase specific inhibitor (zopolrestat) or transfection with aldose reductase antisense oligonucleotide blocked the phosphorylation of JAK2, the production of ROS, and proliferation of VSMC induced by HG, but it had no effect on the Ang II-induced activation of these parameters in both NG and HG. However, transfection with PKC-beta antisense oligonucleotide, preincubation with a PKC-beta-specific inhibitor (LY379196) or apocynin (NADPH oxidase-specific inhibitor), or electroporation of NADPH oxidase antibodies blocked the Ang II-induced JAK2 phosphorylation, production of ROS, and proliferation of VSMC in both NG and HG. These observations suggest that the polyol pathway hyperactivity induced by HG contributes to the development of diabetic macroangiopathy through a PKC-beta-ROS activation of JAK2.